Effects of 2-deoxy-D-glucose on the immune system of seabream (Sparus aurata L.).
Stressful situations are a major problem in aquaculture because they affect the immune system. 2-Deoxy-D-glucose (2-DG) is a derivative of a glucose analogue that reduces the availability of energy, thereby inhibiting cell metabolism so that it is unable to enter the glycolysis pathway. In this paper, 2-DG has been administered in order to study if the immune function is compromised during metabolic stress. Blood glucose level was measured as an indicator of the inhibition of glycolysis, and the effects of intraperitoneal administration of 2-DG on the main parameters of the humoral (complement, IgM levels and peroxidase activity in blood plasma) and cellular (respiratory burst, intracellular peroxidase level and phagocytosis activity) immune parameters of gilthead seabream (Sparus aurata, L) were evaluated. Furthermore, the expression levels of immune-associated genes (CSF-1R, NCCRP-1, Hep, TCR-β, IgM(H), MHC-IIα, C3 and IL-1β) were analyzed by real-time PCR in head-kidney. A total of 5 intraperitoneal injections were performed at 48 h intervals. Three experimental groups were established: a control group injected with phosphate buffer saline, group 2-DG 500 and group 2-DG 750 injected with 500 mg kg⁻¹ and 750 mg kg⁻¹ 2-DG, respectively (N=15). After the third and fourth injection, some specimens of both DG-treated groups died. Following the first and third injection, the blood glucose levels of both 2-DG treated groups increased to a statistically significant extent with respect to the control group. While the humoral immune parameters were not significantly affected as a consequence of 2-DG administration, the cellular activities of leucocytes were. The injection of 500 mg kg⁻¹ 2-DG provoked up- or down-regulation of the immune-relevant genes analyzed, while the injection of 750 mg kg⁻¹ always caused down-regulation of these genes. The results suggest that 2-DG provokes metabolic stress, which reduces the activities carried out by immune cells (leucocytes) and induces down-regulation of the immune-relevant genes analyzed when the energy available to the cell decreases.